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Abstract 

“Rural electrification” is a key element in the global energy development agenda. While being a developing 

country, Sri Lanka is enroot to achieve 100% of electrification at present. After the civil war ended in 2009 

which lasted for more than 25 years, there has been much focus to fulfill the energy needs of the country. 

But the studies carried out to assess the impact of electrification are very much limited. This study focuses 

on meeting the gap of carrying out a scenario analysis of rural electrification and assessing the socio 

economic impact of electrification. The major focus has been given to see how energy system of a newly 

electrified village will vary over time. The research intends to identify how far the strategies used to 

implement a policy is realistic in the real world. Also the research extends to apply the proposed strategies 

to the energy model and analyze the behavior of the model. During the study a survey was carried out in a 

rural village in southern part of Sri Lanka and the data obtained were used to model the energy system of 

the village using a software called - LEAP (Long Range Energy Alternative Planning System). The energy 

system is simulated under different scenarios to analyze if certain strategies in the policy have been 

implemented in the village. Two scenarios were energy efficient lighting and energy efficient cooking 

stoves. A total energy balance has been carried out for the target sample with an analysis of global 

warming potential of the activities of the target family. The total energy consumption variation with the 

electrification and the percentage of energy consumed as electricity over time has been analyzed. Further 

the socio economic impacts of electrification have been studied. The impact of agricultural usage and 

economic productivity with electricity has been studied. The qualitative measures like attitude changes, 

modernization & technology adaptation were addressed to the extent possible. 
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1 Introduction 

1.1 Rural Electrification 

By definition, rural electrification is the process of providing electricity to the households and villages 

located remotely or located in isolated areas of a country (IEA 2010). The need for rural electrification 

rises because electrification improves the life standard of the humans by uplifting the status of health, 

education, welfare and technology (Javadi et al. 2013). The investment for rural electrification is justified 

over the larger benefits gained by that (Ramani 1992). 

Mainly the rural electrification is divided broadly into two categories. 

1. Grid based electrification 

2. Off-grid based electrification 

The two methods have pros and cons and characteristics unique to the two methods and also share some 

of the common characteristics. For an example the grid connection compared to off grid gives advantages 

like the simplified maintenance, billing and tariff collection. On the other hand, off grid systems inherit 

characteristics like small scale management enables project more economically feasible and possibility to 

reach scattered population (Javadi et al. 2013).  

 

1.2 Global Scenario of Rural Electrification 

When considering the global scenario around 22% of the world population has no access to electricity. 

Roughly 85% of the people who does not have access to electricity live in rural areas and in 2008 the total 

figure for entire world was 1.5 billion people. According to IEA if no poverty alleviation efforts were 

taken, then in 2030 16% of the world population will be without electricity i.e. 1.3 billion people (IEA 

2010). 

Some Asian countries like Thailand and Singapore has already achieved the 100% electrification in the 

residential sector while in year 2009 countries like Bangladesh have only 32.5% electrification rate. In year 

2011, the lowest level of electrification presented in Sub-Sahara Africa with an electrification rate of 

14.2%. It becomes the world’s lowest electrification region with having 585 million people without access 

to electricity as recorded in 2011 (Javadi, Rismanchi et al. 2013).  Lack of electricity and energy poverty are 

considered to be two of the main factors which are causes of poverty in developing countries (Javadi et al. 

2013).  

 

 

1.3 Barriers of Rural Electrification 
As the name implies the rural areas are typically far away from national grid or difficult to access and 

difficult to do the constructions to bring the grid to nearby. Therefore the rural electrification projects 

have unique barriers compared to the urban electrification programs(Ramani 1992). 

Compared to urban electrification programs, the rural projects are challenged with many factors like low 

levels of demand, the consumers are scattered and the population density is low, low loading factors, high 

levels of power loss, and low paying capacity of consumers, etc. However, overcoming these obstacles are 

justified due to the larger benefits gained through the rural electrification projects (Ramani 1992).  

According to a case study performed in Nepal, Peru and Kenya it has been found that the grid extension 

possibility depends on factors like distance from grid, topography and also the service quality of the 

exiting grid (Yadoo and Cruickshank 2012).  
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Main categories of barriers of rural electrification related to grid extension can be categorized as follows 

(Ahlborg and Hammar, 2014): 

1. Weak institutions and organizations (e.g. Lack of capacity and low quality of organizations, 

incompatible donor policies and lack of investments) 

2. Economy and finance (e.g. low productive use, low industrialization, tariff system and connection 

fees, subsidies) 

3. Social dimensions (e.g. poverty, attitudes) 

4. Technical system and local management (e.g. high losses, weak maintenance culture, lack of 

skilled people) 

5. Technology diffusion and adaptation (e.g. cultural mindset,  lack of entrepreneurship)  

6. Rural infrastructure (scattered population, nature reserves, national parks, limited road facilities, 

traditional houses) 

 

1.4 Drivers of Rural Electrification 

Despite of the barriers for rural electrification, in developing countries there has been identified many 

factors which are driving the rural electrification programs (Ahlborg and Hammar, 2014): 

1. Policy and mitigation ambitions 

2. Political campaigns  

3. Local initiatives (e.g. industry owned power systems, local entrepreneurship, religious based 

organization initiatives) 

4. Local demand 

 

 

1.5 Sri Lankan Energy Scenario 
Due to geographical location and the climatic conditions, Sri Lanka has inherited the below mentioned 

indigenous resources, among others, which are exploitable with the available technology (S.L.S.E.A 2009): 

1. Biomass 

2. Hydropower 

3. Solar 

4. Wind 

Though Sri Lanka is blessed with other forms of energy Tidal, Wave & Geo thermal so far those have not 

been harnessed in commercial scale. The primary energy requirement of Sri Lanka is met with the main 

three sources, (i) biomass (ii) hydropower and (iii) imported petroleum (S.L.S.E.A 2007). Out of the total 

energy consumption biomass accounts for 50% of the demand which is mainly used for the cooking 

needs which is dominant in the rural areas and becoming lesser in the urban areas (S.L.S.E.A 2010). 

Sri Lanka Sustainable Energy Authority which has been established in 2007 under the Sri Lanka 

Sustainable Energy Authority Act. No35 of 2007 is the responsible government entity to ensure the 

energy security of the country on behalf of the Ministry of Power & Energy (S.L.S.E.A 2009). 

Energy usage in 2010 was 429 thousand toe/person (Tones of oil equivalent per person) while the figure 

was 389 in 2009. For 2010 the electricity usage per capita was 444.85 kWh/person while in 2009 the figure 

was 409.21 kWh/person. In 2012, the per capita consumption increased up to 511.1 kWh/person 

(S.L.S.E.A 2012). As electricity remains as the main secondary energy source, electrification plays the most 

important role in the socio-economic development of the country (S.L.S.E.A 2007).  
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Biomass consumption is mainly for the purpose of household cooking and in rural areas it has been 

identified that there are four factors affecting people switching to cleaner fuels for cooking 

(Wickramasinghe 2011): 

1. Not having enough motivation and pressure for changing to cleaner fuels 

2. Short of having technology options 

3. Financial risks 

4. Not having enough support – financial and other 

 

1.6 National energy Policy of Sri Lanka 

Policy is a document which defines principles or rules to achieve a rational outcome. Policies are rather 

focused on defining a procedure than stating what to be done(Javadi, Rismanchi et al. 2013). 

The latest national energy policy which has been gazetted in year 2008 which aims to address the issues 

related to energy poverty of Sri Lanka. The policy aims at 9 elements (S.L.S.E.A 2007): 

 Providing basic energy needs 

 Ensure energy security 

 Promote energy efficiency and conservation 

 Promote indigenous resources 

 Adopt an appropriate pricing policy 

 Enhance capacity of energy sector management  

 Consumer protection and ensure level playing field 

 Enhancing quality of energy services 

 Protection from adverse environmental impacts of energy facilities 

Strategies to meet the above mentioned elements are defined further in the policy. It further elaborates 

the target of 80% electrification through grid extension of households in 2010. It further has elaborated 

the off grid electrification of household target of 6% (Gazette 2008). The country was able to achieve 

85.4% electrification by 2009 and it increased to 88% by 2010 (CEB 2010). In 2011 the figure increase up 

to 91% and in 2012 the electrified household percentage was 94% (CEB 2012). 

Further the national energy policy has identified the importance of rural electrification and aims to 

establish a special fund to promote electrification of rural areas (Gazette 2008). However the policy is 

lagging in the area of addressing the energy needed for cooking which is the primary concern of rural 

households (Gazette 2008). 

 

 

1.7 Electricity Sector of Sri Lanka 
The Public Utilities Commission of Sri Lanka (PUCSL) is the regulating body for the economic, safety and 

technical aspects of electricity generation, transmission, distribution, supply and usage inside Sri Lanka 

authorized after the Electricity Act No. 20 of 2009 which came to effect from 3rd of March, 2009 

(S.L.S.E.A 2009). In Sri Lanka the state owned Ceylon Electricity Board (CEB) which started in 1969 is 

the main utility responsible for electricity related infrastructure development. CEB and private power 

producers generate electricity and CEB is the sole owner and the operator of the high voltage 

transmission system. The commercial electricity distribution is also dominated by CEB while 12.4% of 

distribution is carried out by LECO (Lanka Electricity Company (Pvt) Ltd) government owned company 



4 
 

established in 1983 under the Companies Act (CEB 2012; S.L.S.E.A 2012). Apart from that there are off- 

grid power producers and consumers who are restricted to localized small areas (S.L.S.E.A 2009).  

Sri Lanka has installed grid capacity generation of 3312 MW by 2012 (CEB 2012). In the year of 2010 the 

country had an installed capacity of 3141 MW with system peak demand of 2163MW (CEB 2011). 

However still there exists off-grid power generation in some parts of the country while in year 2012, 

99.8% of the generation was made inside the grid (S.L.S.E.A 2012). 

By 2012, 94% of the Sri Lankan households had been electrified. This is a 4% growth compared to year 

2011 (S.L.S.E.A 2012). Before the civil war has ended in 2009, this figure in 2008 was recorded as 83% 

(CEB 2011). Being a developing country which the economy is mainly agriculture based majority of the 

population of the country is living in the rural areas. In 2010 the rural population was 84.9% of the total 

population(Economics 2010). But the poverty level in the rural areas are in a significantly high level. For 

an example urban poverty levels has been decreased by 50% during the period of 1990-91 and 2002. For 

the same period the rural poverty has decreased less than 5% (Sri Lanka Poverty Assessment). Therefore, 

rural electrification programs in the country play a major role in the national development process. 

In Sri Lanka the transmission of electricity is done at 132kV and 220kV while the distribution is done at 

33kV, 11kV & 400V with a frequency of 50Hz. 

In most part of the world “single wire earth return (SWER)” technology is used for rural electrification 

mainly because of the lesser cost it is involved. The SWER technology uses a single conductor at a 

relatively higher voltage and uses earth as the return path than using a separate conductor as neutral or 

earthing as the return path which is commonly used. SWER is the technology used to supply small 

consumer loads and loads scattered in vast areas and the distance between the customers can vary from 1 

km to 25 km. This has been used to cater rural loads in many countries of the world like Australia, New 

Zealand, South Africa, Canada, Brazil, Namibia & Mozambique (Hosseinzadeh et al. 2011). 

Though SWER is cost effective it has the following disadvantages (Hosseinzadeh et al. 2011):  

1. The system has a high resistance (typically three strand galvanized steel as conductor)and 

therefore has higher system losses. 

2. The capacity of the system gets limited by the voltage drops and the need for the higher voltage 

regulation requirement. 

3. In lightly loaded conditions the voltage tend to rise due to the capacitive ground current. 

4. The risk of having touch & step potentials in the earth due to the returning path. 

But in Sri Lankan scenario both Ceylon Electricity Board & LECO the electricity distribution companies, 

TT is the wiring system used through out the country where a separate neutral link goes from utility to the 

customer installation (Lucas, 2008). 

1.8 Energy Modeling 

Energy modeling is required to perform analysis of an energy system. The energy modeling can be broadly 

classified into three types of modeling (Pokharel et al. 2012): 

1. Supply based energy models 

2. Demand based energy models 

3. Hybrid energy models 

Supply based models depend on the information of databases of energy supplies. Demand based energy 

models on the other hand depends on the end use demand data. Hybrid models uses data of both demand 

and supply as well as non-energy usage of fuels (Pokharel et al. 2012). 

Based on the energy modeling, the scenario analysis are conducted by applying future path way to the 

model (Pokharel et al. 2012). 
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1.9 Long Range Energy Alternative System (LEAP) 

LEAP is a software for energy and environmental policy analysis developed by U.S. Centre of the 

Stockholm Environment Institute (Wikipedia 2012). LEAP is used in more than 190 countries because of 

its unique capabilities to model energy systems and the outputs which can be derived from the analysis  

(Stockholm Environment Institute 2012).  

LEAP is a supply based energy analysis & modeling tool which is capable of tracking resources and 

emissions related to energy and non-energy related fuel consumptions (Pokharel et al. 2012). 

LEAP is not a specific model created to simulate energy system with given properties but a tool which can 

be customized to model any energy system with giving unique inputs. With LEAP it is possible to conduct 

long range scenario analysis to view how an energy system will evolve over time. Using the tools available 

it is possible to conduct an assessment of the current energy requirements, the social costs and benefits 

associated with those and also the environmental impacts. By applying hypothetical alternative scenarios 

for different conditions, it is possible to observe how the impacts change. By doing that it is possible to 

find the weaknesses of the current policies and find the best method to adopt them. Fuels used for non-

energy usage also can be modelled using this software (Stockholm Environmental Institute, 2012).  

With LEAP the user can simulate the costs, quantity and emissions associated with energy production, 

consumption and the resources used. Mustonen (2010) used LEAP to conduct a scenario analysis of 

energy consumption for a village of Lao People’s Republic. LEAP has been used to estimate the carbon 

dioxide emissions related to five sectors of China up to year 2020 (Cai et al. 2008). Also LEAP has been 

used in rural Thailand to analyze the effectiveness and emissions related to cooking stoves and small 

biogas digesters in houses (Limmeechokchai and Chawana 2007).  

 

1.10 Electrification & Socio Economic Impact 

In a study conducted to assess the socio economic impact of solar home systems of rural Sri Lanka, it has 

been found that though there has not been increment of income due to the introduction of solar systems 

to households, there has been significant improvement of the living standard of the people. The people 

tend to use long hours of lighting and enjoyed watching television. Also the students were able to study 

long hours with the illumination provided with solar energy and also helped to reduce the accidents 

caused by the kerosene lamps which were used for providing lighting (Wijayatunga and Attalage 2005). 

As per a study conducted in Nepal, Peru and Kenya it has been found that grid connection is not an 

economically efficient method to reduce poverty (Yadoo and Cruickshank 2012).  

 

1.11 Energy Systems Modeling 

Energy system modeling and prediction using different mathematical models for Sri Lanka has been done 

in several researches. In a study conducted by Amarawickrama and Hunt (2008), effort has been given to 

predict the electricity consumption of country with a time-series model.  

LEAP (Long Range Energy Alternative Planning) software has been used in many developing countries to 

perform various kinds of analysis related to energy and policy related issues. LEAP has been used in China 

to compare the emissions in five major sectors if the proposed policies are implemented (Cai et al. 2008). 

In Lao People’s Democratic Republic rural village energy scenario has been built using LEAP where non 

electrified and electrified scenarios of the village was compared (Mustonen 2010).  In Panama LEAP has 

been used for assessing the long term scenario alternatives of the electricity sector and the implications of 

the policy implementation (McPherson and Karney 2014). In Vietnam LEAP has been used to analyze the 

green house gas mitigation possibility using available biomass technologies(Kumar 2003).  
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2 Problem Statement 
It has been assumed that there is a direct link between electrification and energy consumption pattern 

which leads to poverty alleviation in rural Sri Lanka. Therefore, following research problems have been 

formulated to study this linkage. They are;  

 How will the energy system of a newly electrified village evolve over time (based on LEAP 

simulation models)? 

 What are the positive and negative socio economic impacts of rural electrification that leads to 

poverty reduction on Sri Lanka?  

 What will the scenario be if energy efficient lighting and efficient cooking stoves are introduced to 

the sample (Prediction using simulation model)? 

 What is the carbon foot print of the energy system?  

 What will the reduction of carbon foot print with energy efficient lighting technology 

implementation be? 

 

3 Objective 
The objective of this study is to conduct an energy scenario analysis using the software LEAP (Long-range 

Energy Alternatives Planning System) and examine the socio-economic impact of rural electrification in 

Sri Lanka with a case study involving a selected group of rural villagers enjoying electrification through 

either the main grid extension or with off-grid technologies. Furthermore, main concern has been given 

for the linkage with electrification and poverty alleviation efforts in rural society of Sri Lanka.  

Further to the scenario simulation, a case analysis will be done if the village houses are equipped with 

energy efficient lighting and energy efficient cooking stoves. The reduction of the carbon footprint 

afterwards will also be simulated. 

Main objective can be further classified into specific objectives as follows. 

To identify the impact on  

 household use of electricity 

 agricultural productivity 

 economic productivity 

 health sector improvements and 

 education among the rural student community 

 

The energy system simulation methods available in LEAP will be used to construct different scenarios for 

the above first 3 areas. Also using the features in the software, a simulation to show how the energy 

system will evolve over time has been conducted for a future period of 10 years (until 2023). The 

relationship between the total energy consumption and the energy consumed as electricity has been 

analyzed into a greater detail. 

Furthermore the specific objectives extended to identify  

 the negative impacts of the rural electrification 
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 the qualitative impacts like modernization, attitude changes, etc. 

A detailed examination of the technology interventions (particularly in the off grid area) will be carried 

out.  The technology used for the targeted village will be compared with the other rural electrification 

programs in worldwide scenario. Also outlining the lessons learned from the electrification programs will 

be done both technically and socio economically. 

 

4 Methodology 
Selection of a village which suits to the research was a critical part of the project as all the outcomes 

depend on the targeted village. The author inquired many government agencies and officials to identify 

villages with 2-3 years of electrification history. After studying the electrification history of a number of 

villages, the targeted village was selected which fulfills the selection criteria described above. Attention was 

given to select a village which has been electrified 2- 3 years back as the pre-electrification era data has to 

be collected from the memory of the villagers. If the electrification has been done a long time ago (5-10 

years ago), then the accuracy of the data collected through surveying will be lesser as people tend to forget 

the history. Also if the electrification has taken place before a period of less than 1 -2 years, then people 

are not susceptible to the effects of electrification. Sufficient time should allow people to adjust their lives 

for the new technology. 

Also care has been taken not to select a village which had close by electrified surrounding villages so that 

there are effects of electrification before the grid penetration. The author has come across many villages 

which were not electrified but the surrounding villagers were. Then the villagers in the non-electrified area 

got used to the habit of fulfilling needs of electricity from the neighboring villages. 

No data related to the pre-electrification era has been available with the relevant government authorities 

which is common for most of the developing countries. Therefore all the data related to the pre-

electrification time period and post electrification time has to be collected during the study. 

The required information was extracted from the selected target samples of 80 families through a 

combination of two social science research strategies - surveys & case studies. The required number of 

samples was selected through the stratified random sampling method. The methods intended to be used in 

this work were questionnaires and interviews. The interviews were one to one interviews with the family 

representative of the household selected, preferably head of the households. Discussions with the focus 

groups were also used in order to triangulate the information obtained so that more complete picture of 

the scenario can be obtained (Denscombe 2007). 

Developing a baseline for the energy consumption analysis for the usage of the LEAP software was done 

as a part of the project. The energy consumption patterns were then analyzed from the time where no 

electricity was available and after the village has been electrified. The simulation was extended to predict 

the future energy consumption of the village for the next 10 years.  

Mainly the impacts are assessed on the below areas which are quantifiable and the first three areas have 

been modelled using the LEAP software. 

 Household uses of electricity (lighting, motive power, cooking, etc.) 

 Agricultural productivity (electricity related agricultural activity like pumping, etc.) 

 Economic productivity 

 Developments on health sector 
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 Education 

 Negative impacts 

The scenarios for the first three categories were developed using a bottom up approach using the data 

collected through the data collection methods. The simulation results for the different categories were 

analyzed to identify specific patterns of energy usage. The relationship between the total energy 

consumption with the energy consumed as electricity was identified. 

Apart from those above quantifiable areas, areas which are difficult to quantify like modernization, 

attitude changes, quality of life, improved communication, sociopolitical effects, etc. were addressed as far 

as the resources and time allowed. Such qualitative data has been collected through individual/situational 

case studies, focus group discussions (students (gender), adults, household heads, housewives), key 

informant interviews and observations.  

Interview guidelines were developed as a part of the project. The survey was conducted in the native 

language –Sinahala. A translated version of the questionnaire used for the survey is attached in the 

Annexure 1. 
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5 Results and Observations 

5.1 Background information 

The name of the selected village is Waththehena. It is located in the Southern province of Sri Lanka. The 

village is located around 32 kilometers away from the nearest main city – Galle and the location is marked 

in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 – Location of the Village (Marked “A” in red color) (Google Maps, 2014 (URL - 
https://www.google.lk/maps/place/Waththehena+Rd/@6.1274685,80.3733721,14z/data=!4m2!3m1!1s0x3ae168c9a4d0

37ad:0x7941d9ecde51a6ef?hl=en)) 

Source: Google Maps (https://maps.google.lk/) 

https://maps.google.lk/
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Details of the village according to the different divisional units defined by the central government of Sri 

Lanka are as follows (Statistics 2009): 

 

 Divisional Secretary’s Division – Yakkalamulla 

 Institute of local government – Baddegama 

 Electoral division – Yakkalamulla 

 Birth and marriage registrar’s division – Yakkalamulla 

 Police area – Nakiyadeniya 

 Agrarian service centre - Yakkalamulla 

 

The village has a total population of 654 people with total number of 174 households. The village consists 

of 187 families. Out of the total population 292 persons were females and 362 persons were males. The 

total number of adults in the village 466 and the number of children under 18 years of age were 

188(Elections 2013). 

 

The population can be classified according to Tables 1-2. 

 

Table 1 - Population division by gender  

Source:(Elections 2013) 

Gender Number Percentage 

Males 292 45% 

Females 362 55% 

Total 654 100% 
 

 

 

Table 2 - Population division by age groups   

Source: (Elections 2013) 

Age Group Number Percentage 

 0 - 3 49 7% 

 4- 5 28 4% 

 6 - 18 111 17% 

Over 18 466 71% 

Total 654 100% 
 

This village is isolated from the other villages and therefore had almost zero effect from grid - electricity 

prior to 2010 – the year grid-electrification took place (apart from the PV solar electrification which was 

off-grid and only accounted for a minor part of the village) which made this village ideal sample for the 

case study of the author. 

The village is accessible through road but the road is not in good condition throughout the year because 

of the poor quality of construction of the gravel road. The nearest mini-city called Yakkalamulla is 
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accessible by a motor car and from there onwards the travelling has to be done by an off road type vehicle 

or a vehicle with a higher road clearance. Most of the villagers were enjoying transportation on foot or by 

three wheelers. No bus service is available to the village throughout the year. 

5.2 Electrification History 

Waththehena village has been electrified during the latter part of 2010 by the penetration of the national 

grid. The electricity transmission, distribution, maintenance and billing were done by the state owned 

authority – Ceylon Electricity Board. There is a medium voltage 33kV transmission line running to the 

village and the voltage is stepped down to 415V by a power transformer located near to the village. The 

entire village is powered with a 100 kVA capacity 33 kV/0.415 kV distribution transformer. 

Before the grid penetration 51% of the houses were enjoying electricity through individual solar cells 

installed in separate houses which were sold to the villagers by a private firm. These were installed in the 

period of year 2001 – 2002. The electricity generated by those solar cells has been stored in a battery bank 

during the day time which the solar energy was available and has been used for lighting and television 

watching in the night.  

 

5.3 Information Extraction 

Out of the 174 households of the village 80 households were chosen to represent the entire population. 

The survey sample is 46% of the total households in the village. The selected 80 households for the survey 

had 338 members. Out of that 154 were under 18 years old who are considered to be children. The survey 

was carried out by three number of social science graduates. The survey was done in the native language – 

Sinahala. It took 4 days to gather the data and finish the survey for the 80 households.  

Apart from the interviewing people in households focus group interviews also has been carried out. Below 

are the main focus group persons interviewed for this purpose.  

1. Grama Niladhari (Village leader – Public officer appointed by the central government to carry out 

official duties in the village) 

2. Principal of the village school – Waththehena Kanitu Vidyalaya 

3. Teaching staff of the village school (3 nos.)– Waththehena Kanitu Vidyalaya 

4. Social workers 

Out of the 80 households which were questioned for the survey, 41 of them had solar cell home system 

installed prior to the grid penetration. The solar system has been used basically used for lighting. Some of 

the houses used it for viewing black and white television and for listening to radio. 

 

5.4 Student Community & Education  

The village had a government owned school which was founded in 1960 with 7 students. In 1990 the 

school had recorded 180, the maximum number of students in the history of the school. At present (as at 

2012/05/14) the school had total of 28 number of students with 6 number of teachers which includes the 

principal. As in most parts of Sri Lanka, the students were enjoying free education and the school had 

classes from Grade 1 to 5. The school had two buildings and two sanitary facilities.  

The principal and the staff of the school has been interviewed one to one in order to identify the effects 

of education and the development of student community of the village. According to the teachers they 

were able to observe clear impacts of electrification on the student community.  

Until the time the grid penetration has occurred the school had no form of electricity, not even solar 

powered battery. The school had 2 number of 11W CFL which is used for lighting in darker areas during 
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the day time. During night time there was no illumination in the entire school According to the teachers 

the most positive impact of electrification to the school is having installed a water pump. Because of that 

they were able to store water in a 500 liters overhead water tank and train the students to use sanitary 

facilities. Before that most of the students were not familiar to use those in a healthy manner. The water 

pumping was done 12 minutes for every 3 days. Other than lighting and water pumping electricity has 

been used for water heating to make tea. Apart from that no usage of electricity inside the school is 

happening at present. Therefore the electricity consumption of the entire school is drastically low as low 

as maximum 7 kWh of units per month. 

Before the school had grid electricity, the students had to be taken to the nearest central school once a 

year to get the dental facilities. Inability to operate the dental related equipment without electricity has 

caused that situation. But after electrification that facility has been provided inside the school itself by the 

visiting dentist of the government. 

Earlier only 10% of the students got used to the habit of ironing their school uniforms before coming to 

the school. But now the rate has increased up to 92%. The ease of electric ironing has made this impact. 

During the survey it was identified that all the houses which used cloth irons of half burnt coconut shells, 

after electrification has been quickly shifted to the electric irons. 100% of the households were using an 

electric iron after the electrification.  

According to the teachers, the worst negative impact of electrification is that the students are getting 

addicted to television watching. The village did not have color television prior to electrification and only 

black & white television operation was possible with the pre-electrified era solar home systems. After 

electrification, the color televisions came to the houses and the students were occupied with television 

watching averagely from 5pm to 9.30pm. They were accompanied by their parents to watch the tele-

dramas from 7pm to 9.30 pm which did not add any quality knowledge to their mind. The television 

addiction of students were severely impacted by the addiction of their parents. Without particular reason 

or objective the students and parents got used to watching television as that was a brand new experience 

for all of them and the channels are available free of charge. Because of the television addiction the 

education level of the students has decreased drastically and has affected the grade 5 scholarship 

examination results which is the only competitive level exam held by the government before the ordinary 

level exam in grade 11. At initial stage it was not possible to control this habit but after several months the 

school teachers were able to put restrictions to television watching and convince students with their 

parents to limit the duration of watching. However there was positive impacts of television watching like 

the student got more awareness to the outside world and the information flow has been done in a more 

efficient manner. 

Apart from watching the programs in the television channels some of the students got used to watching 

video CD and DVD. This activity has caused impacts other than utilizing the study time for watching 

movies and cartoons. Some of the students have got used to watch adult material which is not done at a 

severe rate at present. The statistics of this activity cannot be extracted in this study as it is not socially 

acceptable activity hence villagers are not willing to expose those details. But if precautions are not taken 

this will be continued to give negative social impacts among the student community. 

After the electrification the students were observed to get ill due to consumption of chilled food and 

chilled water because of the newly introduced refrigerator in their houses. Even the children have started 

eating ice cubes alone as the parents had no awareness of getting the proper usage of refrigerators. 

 

5.5 Households Energy Scenario 

The survey took place in 80 households which constitutes of 338 people. 46% of the total number of 

households were taken into the survey. 
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5.5.1 Cooking 

100% of the households were using firewood for cooking before and after electrification. Prior to the 

electrification only 3% of the households were using LPG for cooking and the present figure of using 

LPG is 6%. The main reason to use firewood is that it is freely available in large quantities in the village 

areas throughout the year. None of the households were buying the firewood and they themselves 

collected firewood for their usage. Therefore villagers had an unwillingness to shift to a paid fuel from the 

free fuel.  

After electrification 37 of the households had an electrically operated rice cooker. That means 46% of the 

houses owned a rice cooker after two and half years of electrification which is a factor showing the 

electrification absorption trend domestically. But the usage of that was not on continuous basis in majority 

of the households. Most of them were occasionally used. It has been observed that the majority were 

using rice cooker when they got up late in the morning so that their cooking can be done parallel in the 

wood stove and in the rice cooker. Cooking food using electricity was only used as method of shortening 

the cooking time when required. 

Out of the 80 houses surveyed, 42 of them had an electric heater or an electric kettle. However the usage 

of that also was limited as the villagers got used to the habit of having a kettle on top of the stove heating 

throughout the day with the remaining wood after food preparing is done. 

Since the wood is freely available more than for the requirement, the villagers had no idea of the quantity 

of the fuel they are using. Therefore the quantity of the wood consumed was calculated based on the 

cooking hours. The output of the study done by the Amarasekara has been used to relate the cooking time 

to the wood consumption.  

Table 3 summarizes the percentage of households against the number of hours used for cooking. 

 

 

Table 3 - Number of households with the cooking time 

 Number of hours spent for cooking 

Number 
of 
Houses Percentage 

Cat 1 (0 – 2 hours) 14 18% 

cat 2 (2-4 hours) 30 38% 

cat 3 (5 -8 hours) 36 45% 

cat 4 (9-12 hours) 0 0% 

Total 80 100% 
 

 

Table 4 summarizes the efficiency of different kind of stoves both TCS – Traditional cooking stoves and 

ICS – Improved cooking stoves. 
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Table 4 - Efficiency of the cooking stoves used in Sri Lanka (Place the reference here) 

  

Type of stove TCS/ICS 
Efficiency 

(%) Fuel type 

Three-stone open fire stove TCS 8 Fuelwood, agri-residues 

Single and two pot mud stove TCS 13 Fuelwood, agri-residues 

Anagi stove ICS 18 Fuelwood 

Ceylon charcoal stove ICS 30 Charcoal 

Sarvodaya two pot/Tungu lowon stove ICS 22 Fuelwood 

CISIR’s single pot stove ICS 24 Fuelwood 

IDB’s single pot chimneyed stove ICS 20 Fuelwood 
 

 

 

5.5.2 Lighting 

51% of the households had individual solar home systems installed prior to the grid penetration. The 

system consists of solar cell and a DC battery. During day time this has been used to charge a battery 

battery and the energy has been used basically for lighting. Most of the houses were using 3 or 4 5W 

Direct Current (DC) CFL bulbs and the normal operating time was on average 4 hours per day. 

At present day after two and half years of grid electrification, only 10% of the houses are still operating 

these home solar systems. All the other 90% of the houses have given up the solar system.  

5.5.3 Television, Radio & Communication 

Out of the households having a solar home system installed, around 40% of the houses had been using 

that system to watch black and white television and to listen to radio. 

However, after electrification none of the houses were using solar system for the purpose of watching 

television and listening to the radio. All of them quickly changed to a color television which is operating at 

230 Volts Alternating Current (AC). Unreliability of the solar system and the inability to operate a color 

television with DC (Direct Current) power supply has caused this change.  

Around 80% of the houses were seemed to be having a radio operating throughout the day. People who 

are elder than 55 years were got used to the habit of listening to the religious programs in the radio during 

late night as well as early in the morning. 

Prior to electrification the villagers tend to charge their mobile phone batteries when they go to the 

nearest village. After electrification it can be seen that the mobile phone usage among villagers has 

increased due to the fact of having the charging source inside the house. 

5.5.4 Cloth ironing 

Before electrification all of the houses used burning coconut shell irons. Since majority of the Sri Lankans 

as well as the villagers of this village are eating food consist of coconut milk and also coconut powder, the 

raw material for this purpose was freely available. But soon after electrification, all the households had an 

electric iron and none of the 80 households which has been surveyed used the old coconut shell iron. The 

ironing clothes with a burning coconut shell iron is a lengthy and risky process as the possibility of clothes 

getting damaged is higher. They were enjoying the cleanliness and the convenience offered by electric 

ironing.  
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5.5.5 Refrigeration 

25 of the houses surveyed has been using refrigerator. Some of the villagers had the strange habit of 

keeping the refrigerator switched off for certain part of the day. This is due to the reason that villagers 

believed that it would give them a saving in their electricity bills. 

5.5.6 Other 

None of the houses were using water pumps as all of them were collecting water flowing from springs up 

in the mountain. Therefore was no need to do water pumping. 

Motive power conversion using electricity is limited only to domestic blender operation in households. 

 

5.6 Income Generation 

Apart from the four number of carpenters, none of the villagers in the target family were using electricity 

for any kind of income generation. Also since most of them were occupied with tea estate related 

agricultural works, none of them used fuel for agricultural purposes also.  

Table 5 summarizes the households according to the total income of the household. 

 

Table 5 - Households by the Income Category 

Income Category 
Before 
electrification in 
2010 

After 
electrification in 
2013 

Category 1 - less than 62 Euros  
(Less than LKR 10,000) 10 6 

Category 2 - <62 Euro <94 Euro 
(LKR 10,000- 15,000) 54 39 

Category 3 - <94 Euro < 125Euro 
(LKR 15,000 – 20,000) 12 26 

Category 4 - 125 Euro - 156 Euro 
(LKR 20,000 – 25,000) 4 8 

Category 5 - more than 156 Euro 
(More than LKR 25,000) 0 1 

Total 80 80 
 

Regarding the income survey it has been observed that 60% of the households were having the same 

income before and after electrification. 36% reported increase of income. Only 3% of the households 

stated reduction in income purely due to the reasons like the bread winner loosing job or retiring from the 

job. 

However electrifying the village has helped the villagers to increase their income in an indirect way. Prior 

to electrification villagers tend to return home early as there was limited lighting available at night. But 

after electrification people tend to work long hours and return home as at night there was increased 

illumination and the illumination given by grid electricity is more reliable.  
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5.7 Agricultural usage of Energy 

Majority of the bread winners of the households were working either in their own tea estate or in the 

nearby government owned tea estate/government owned palm tree cultivation. The land owners were 

having land consists of tea. None of the villagers were growing rice which is the main food in Sri Lanka. 

Although they had land none of them were doing paddy field work due to the threat induced by the cows 

which are going freely in the village. According to villagers they are unable to protect their cultivation 

from the cows and this has prevented them from cultivation in large scale. They were only growing 

vegetables in small areas near houses for their own consumption. 

 

5.8 Non-Energy Usage of Fuels 

According to IEA definition, non-energy usage of fuels are those fuels which are used as raw materials for 

purposes other than consuming as a fuel or transforming into another form of fuel. But the biomass 

quantities used for the non energy usage is taken as null (IEA).  

During the survey no non energy usage of fuels has been identified. Only wood had been used for 

carpentry work. But that usage is biomass and hence cannot be taken as non energy usage as per the 

definition. 

Therefore for the energy modeling the same form has been removed from the model. 

6 Analysis 

6.1 Household Energy consumption 

The calculated average household electricity consumption (using the data obtained from the survey) of the 

sample has varied for the period of 2011 and 2013 as shown in Table 6 - Per Household Energy 

consumption history. 

 

Table 6 - Per Household Energy consumption history 

 2011 2012 2013 

Average per month per 

household 

27.31 kWh 36.37 kWh 45.01 kWh 

 

 

For cooking purpose 90% of the surveyed houses were using the 3 stone traditional cook stoves and the 

remaining 10% were using mud stoves. The efficiency of both these stoves are under 15% (Bhattacharya 

et al. 1999). 

According to the study conducted by Amarasekara for IDEA Sri Lanka, a 3 stone stove consumes 1.3 kg 

of wood during a time period of 35 minutes. (Amarasekara 1994). This data has been used to calculate per 

household wood consumption.  

By calculation of the data stated in Table 3 - Number of households with the cooking time Section 5.5.1 

 Firewood consumption of 80 houses per day = 352 kg per day 

 Average per house firewood consumption     = 1606 kg per year  
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The 1606 kg per year per household figure has been used for the LEAP model for the firewood 

consumption. 

 

Before the grid electrification, during the time in which the solar cells were used for electricity generation 

the houses had around 3-5 number of 5W bulbs per house operating for 3-5 hours. Therefore before 

electrification the solar energy requirement for each house hold is calculated as below. 

Average number of bulbs = 4 

Average operating hours per day = 4 

The effect of one bulb = 5 Watts 

Solar Energy usage for lighting (prior to electrification) = 29.2kWh per Year 

 

 

 

 

After electrification it has been observed the below data on average for a household for the purpose of 

lighting. 

Lighting by CFL bulbs ( average)  = 5.85kWh 

Lighting by Incandescent bulbs (On average)  = 5.77kWh 

Total requirement for lighting  (Average) = 11.62kWh per household per month 

 

In Sri Lanka, according to the latest statistical survey conducted in 2012 the categories of energy of 

lighting are as per Table 7 (Lanka 2012). 

 

Table 7 - Number of households by the source of energy for lighting (Lanka 2012) 

Source of Energy 
Number of 
Households Percentage 

Grid Electricity                   4,514,182  87.0% 

Off grid hydro                         36,904  0.7% 

Kerosene                       597,360  11.5% 

Solar power                         34,315  0.7% 

Biogas                               840  0.02% 

Other                            4,446  0.09% 

Total                   5,188,047  100% 
 

Compared to the above figures in the table, 100% of the people in the targeted village used grid electricity 

for lighting. Only 5% of the target sample used solar home systems together with the grid electrified 

lighting. This is due to the fact that these people had a working solar home system which they already 

invested money and it is giving free of charge lighting most of the days of the year. 
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6.2 LEAP Analysis for the period 2010 - 2013 

The base year for the analysis is taken as 2010. A scenario called “Electrification” has been created to 

model the scenario for the period of electrification. 

For the period of 2010 to 2013, the energy model of the sample of 80 families has been created using the 

values calculated through the data obtained from the survey. 

The total energy use (for all fuels) of the sample is shown in Figure 2 for the above period. 

 

Figure 2 – Total energy use for all fuels categorized by the usage 

The energy demand values in Figure 2 are tabulated in Table 8. 

Table 8 - Energy Demand by category for all fuels 

  Demand in Tonnes of Oil Equivalents 

  2010 2011 2012 2013 

Cooking 47.7 47.8 48 48.1 

Lighting 0.7 1.3 1.7 2.3 

Refrigeration 0 0.2 0.4 0.7 

TV Radio 0 0.1 0.2 0.2 

Ironing 0.4 0.3 0.2 0.1 

Total 48.8 49.7 50.5 51.4 
 

It is apparent that from the above figures that majority of the energy consumption is used for cooking. 

 

Table 9 - Percentage of Energy for cooking 

  2010 2011 2012 2013 

Percentage of Energy used 
for cooking 98% 96% 95% 94% 
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Before the electrification according to the data in Table 9, 98% of the total energy consumption is used 

for cooking as the other sources of energy – solar & kerosene has limited supply and limited usage. As 

people tend to use electricity for the other usages like long duration of lighting, refrigeration, television 

watching and also cooking with electricity the total energy consumption has increased. There is a decrease 

in energy used for the ironing as people started switching to electric irons from the coconut shell burning 

irons. In coconut shell irons most of the energy is wasted because once the burning has started there is no 

way to stop it. But in electric irons there is possibility to control heat up to the required level and up to the 

required time. 

The energy use for the period 2010 – 2013 is shown in Figure 3. 

 

 

Figure 3 – Energy use 

 

 

Since the wood consumption plays a significant role which accounts for 98% in 2010 and 93% in 2013, 

the variation of other fuel consumption cannot be observed in the above graph. Therefore, the energy use 

excluding wood is shown in Figure 4. 
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Figure 4- Energy use (Excluding wood) 

From Figure 4, it is clear that electricity starts dominating the energy usage when the wood consumption 

is excluded. For the year 2012 the percentage of electricity was74% and it has increased up to 92% in 

2013. 

 

The electricity use variation has been analyzed for the period of 2010 – 2013. 

 

Figure 5 – Use of electricity by application area 
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The electricity consumption in kWh for different application areas is tabulated in Table 10. 

 

Table 10 - Electricity consumption in kWh by application area 

 
Electricity consumption in kWh 

 
2010 2011 2012 2013 

Cooking 0 1,082 2,165 3,247 

Lighting 0 14,832 19,727 26,237 

Refrigeration 0 2,601 5,202 7,802 

TV Radio 0 852 2,622 2,622 

Ironing 0 437 874 1,310 

Total 0 19,804 30,588 41,218 
 

From Figure 5 and Table , it can be seen that at first the villagers tend to use electricity for the purpose of 

lighting. It has been observed that 95% of the people has abandoned the solar home systems and shifted 

to get lighting by the newly given electricity connection. 

 

 

6.2.1 Energy balance 2010-2013 

Using the data obtained for the sample, the total energy consumption has been calculated. The total 

energy has been then divided by the application area and the total energy balance of the entire village was 

has been tabulated. The energy balance of the sample village for the period of is shown in Table 11. 

Table 11 - Energy Balance of Waththehena Village 

 
Tonnes of Oil Equivalent 

 
2010 2011 2012 2013 

Production - - - - 

Imports 48.8 49.8 50.6 51.4 

Exports - - - - 

From Stock Change - - - - 

Total Primary Supply 48.8 49.8 50.6 51.4 

Total Transformation - - - - 

Statistical Differences - - - - 

Household 48.8 49.8 50.6 51.4 

    Cooking 47.7 47.8 48 48.1 

    Lighting 0.7 1.3 1.7 2.3 

    Refrigeration - 0.2 0.4 0.7 

    TV Radio 0 0.1 0.2 0.2 

    Ironing 0.4 0.3 0.2 0.1 

Total Demand 48.8 49.8 50.6 51.4 

Unmet Requirements - - - - 
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6.2.2 Global Warming potential (excluding electricity consumption) 

Figure 6 shows the global warming potential of the activities of the target sample in metric tonnes of CO2 

equivalent except the electricity related energy consumption. The electricity related emission is related to 

the energy mix of the power generation of the country of consideration which involves complex mapping. 

Therefore estimating the same is out of the scope of the project of this thesis. The global warming 

potential related to wood, LPG, charcoal and kerosene is plotted with the databases in the LEAP. 

 

Figure 6 – Global Warming potential of activities 

However considering the life cycle of biomass usage in this village, it can be seen that the biomass is a 

totally renewable source. Therefore the usage of biomass can be taken as a carbon neutral process.  

 

 

6.3 LEAP Analysis under different scenarios 

The below mentioned scenario analysis has been conducted for the period of 2011 to 2023. Sri Lanka’s 

annual population growth of 0.71 has been used for the modeling (Census 2012). 

 

 

6.3.1 If all the incandescent bulbs are replaced with CFL bulbs 

In Sri Lanka government authorities are promoting using CFL bulbs. This scenario has been modeled to 

observe if all the 60 W incandescent bulbs are replaced with 14 W CFL bulbs. 
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Figure 7 – Electricity consumption scenario with CFL light introduction 

The scenario “CFL” shows the case when all incandescent bulbs are replaced in 2014 by CFL bulbs. The 

“Electrification” case shows if the system continues to run as it is. All the other factors remain same for 

both cases. 

Table 3 - Electricity consumption for energy efficient lighting and normal case 

 
Consumption in kWh x 103 

 
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

CFL Lighting 0 18.1 26.1 35.5 28 28.2 28.4 28.6 28.8 29 29.2 29.4 29.6 29.8 

Electrification 0 18.1 26.1 35.5 35.7 36 36.2 36.5 36.7 37 37.3 37.5 37.8 38.1 

 

From the above analysis it can be seen that if CFL bulbs are replaced for the 10 years period of 2014 -

2023, there is a saving of 79,800 kWh. 

 

6.3.2 If 3 stone cooking stoves are replaced with higher efficiency 

stoves 

As per the survey conducted by the author, 90% of the households were using 3 stone traditional cooking 

stoves which only have an efficiency being 8%. The scenario was constructed to analyze the case if in the 

period of 2013 - 2015 these cooking stoves are replaced by Sarvoydaya two pot cooking stoves, which has 

an efficiency of 22% (Amarasekara 1994). 
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Figure 8 - Scenario of global warming potential with improved cooking stove efficiency 

From Figure 8 it can be seen that the global warming potential can be reduced more than 50% if a 

cooking efficiency can be increased by implementing high efficient cooking stoves. Also this will in turn 

improve the indoor air quality inside the houses. 

 

Table 4 - Scenario for improving cooking stove efficiency 

 
Global Warming Potential in CO2 equivalent (Metric Tones) 

 
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

Efficient 
Cooking 33.6 34 34.4 34.8 24.2 13.4 13.5 13.6 13.7 13.8 13.9 14 14.1 14.2 

Electrification 33.6 34 34.4 34.8 35.1 35.3 35.6 35.8 36.1 36.4 36.6 36.9 37.1 37.4 

 

From Table 4, the calculated saving of CO2 equivalents for the period of 2014 – 2023 is 213,900 tonnes of 

CO2. 

However since all the biomass supplied to the entire village is from sustainable sources hence the net 

impact of global warming potential caused by biomass can be treated as zero i.e. cooking can be 

considered as a carbon neutral process. 
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7 Discussion 

Overall it can be observed that there was an uplift of the living standards of the villagers due to 

electrification. Earlier 51% of the houses were having solar home systems for lighting as well as television 

watching. These solar systems had limited capability and the usage was limited when the solar gain is 

limited e.g. -sky becomes cloudy, rainy season etc. Also the lighting used with those systems were limited 

to 4 hours max. Earlier they used to watch a black and white television for a limited time and that was 

limited to 30% of the houses. The other villagers had to visit their neighboring houses who were having a 

television during night time to enjoy watching television. But after electrification 100% of the households 

owned a television and that improved their awareness of the world and provided a means of 

entertainment. However, after grid penetration people tend to use typically 5 - 6 hours per day of lighting 

and their duration of the day extended because of the improved lighting. The villagers tend to enjoy the 

reliability of grid electricity supply and the benefit given by grid based electricity - not limiting the amount 

of energy which can be taken as the form of electricity compared to the solar PV systems. 

For the cooking purposes, 90% of the houses were using traditional three stone open fire stoves which is 

only 8% efficient. The cooking energy has been extracted by firewood. Since the wood supply is free of 

charge, none of them bothered to invest for a high efficient stove although it is a far lesser investment 

than the electrical equipment they acquired which they used rarely. It can be clearly seen that people are 

not aware of the energy efficiency of the systems as most of them have a lower education level and no 

such awareness program has been conducted in the village so far. 

Before electrification the energy consumption of the households were dominated by the primary energy 

need of cooking. But after electrification people tend to use energy for other requirements like improved 

lighting, entertainment, refrigeration and also communication. Prior to the electrification people tend to 

limited to the primary needs of cooking and limited lighting requirement fulfilling.  However, more than 

90% of the total energy requirement has been fulfilled with wood. 

The major part of the energy requirement of the sample village households were for cooking before and 

after electrification. In 2010 before the electrification happened, the total village energy consumption of 

47.7 toe.  97.75% of the total energy consumption was from biomass sources. After the electrification the 

total energy consumption was 51.4 toe and only 93.58% came from biomass. The energy mix of the 

village has been affected with the electrification. Considering the cooking application of biomass, it can be 

taken as a 100% carbon neutral process. Therefore with the electrification the global warming potential of 

the village has increased as the electricity is mainly made with fossil fuels. 

After electrification when there is a social function, the quality of the function has raised due to the 

availability of electrical power. They were able to use better illumination for the premises as well as good 

quality of sound/music systems. Earlier they tend to finish the functions earlier as there is no enough light 

during night time. But at present they enjoy the habit of having night functions with the aid of the reliable 

and high powered illumination. 

None of the target sample family used motive power to pump water or any other form of motive related 

work. The only motive power used in domestic was the electric blender. 

There has not been any increment of the income due to electrification apart from the four number of 

carpenters who improved their workshops after electrification. Earlier the carpentry work has to be 

carried outside the village in a carpentry workshop where electricity is available. Apart from carpentry as 

most of the villagers were attached to commercial crop of tea, there has not been any form of usage of 

electricity for income generation. The village did not had a tea factory and the plucked tea has been 

packed and transported to the far away tea factory. 

But there has been an indirect effect on income i.e. people used to work longer hours after electrification. 

The night time fear in the villagers mind has decreased after electrification. They felt safer with the 

electrified houses.  
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The school village used as little as 7kWh per month as total electricity consumption of the school. The 

school was operating only during the day time and the electricity is mainly used for water pumping and 

has a very low consumption. Per student consumption is as low as 0.25 kWh per month. But the main 

improvement because of electrification is that students had the chance to learn to use the sanitary 

facilities.  With the newly installed pumping and overhead storage system, the students got the awareness 

to use the facility which in turn improves their health level in day to day lives. The student community of 

the village has quickly got addicted to the television watching and this has badly affected their quality of 

studies during the earlier stage of electrification. With the guidance from teachers this has been minimized.  

From the simulation results it can be seen that there is a big room for the improvement of energy 

efficiency in the areas specially in cooking & lighting.  

 

8 Conclusions and Recommendations 

At the beginning of the research it has been assumed that there is a direct link between electrification and 

energy consumption pattern which leads to poverty alleviation in rural Sri Lanka. During the research it 

was found that as overall there has been a significant uplifting of the living standards of the villagers and 

the villagers felt safer with electrified village. Also it was apparent that the benefits of grid based electricity 

far outweighs off grid electricity. The grid electricity has created needs and wants in the day to day life of 

villagers like entertainment, refrigeration, communication and also the need for high quality illumination 

compared to the scenario of prior to the grid electrification the energy requirement of the villagers were 

limited for cooking and limited amount of lighting. The villagers were enjoying extended day and the 

student community of the village had a better environment created for nighttime studies with the better 

quality of illumination. The awareness about the world and the communication with the outside world has 

increased even with the low income level. There is room for energy efficiency improvement especially in 

the areas of lighting & cooking. However it can be clearly observed that the villagers had little knowledge 

in choosing the technology required for their life as well as choosing electrical appliances. The electricity 

used for the education purpose is limited compared to the modern education systems outside the village. 

The villagers were lagging the capability of viewing electricity as a potential income generation 

methodology and hence there was no direct income generation with electricity except in carpentry. 

However 100% of the villagers had a positive attitude about electricity. 

It is recommended to provide awareness for the rural villagers about the energy efficiency of the systems 

they are using domestically. Also it is recommended to give an awareness about how to choose the 

technology they need which will in turn avoid them grabbing unnecessary technology. For future study it 

is recommended to conduct a study on the indoor air quality with regard to the cooking technology used. 

Also a further study can be conducted how to integrate non-conventional technologies like solar net 

metering systems, wind-solar hybrid systems etc to the village homes. If awareness/training can be 

provided with financial aid on income generation activities which can utilize the electrical power, far more 

benefits of the electrification can be realized. 
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